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AIRLOADS INVESTIGATION OF AN 0.030-SCALE MODEL 
OF THE SPACE SHUTTLE VEHICLE 
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IN THE ARC 9- BY 7-FOOT UNITARY PLAN WIND TUNNEL 
FOR MACH 1.55 AND 2.2 (IA14B) 


VOLUME 2 
By R. L. Gillins, Rockwell International Space Division 
ABSTRACT 


This report presents-results of tests conducted on an 0.030-scale 
launch configuration model of the Space Shuttlé Vehicle 140A/B in the 
NASA/ARC 9- by 7-Foot Unitary Plan Wind.Tunnel. Aerodynamic loads data 
were obtained at Mach numbers of 1.55 and 2.2. 

Surface pressure distributions were obtained simultaneously with 
six-component stability and control force data on the complete launch con- 
figuration. The configuration consisted of the orbiter, dn external tank, 
two solid rocket boosters, and associated intercomponent attach hardware. -. 
Angles of attack and sideslip from -8 degrees to +8 degrees were inves- 
tigated. The tests, designated FA14B, were conducted from 17 September 
1973 through 19 September 1973. 
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INTRODUCTION 


The 0.030-Scale Aero Loads Space Shuttle model was tested in the ARC 


Unitary Plan Wind Tunnel as follows: 


IAI4A 4 thru 12 Sept. 1973 
TA14B 17 thru 19 Sept. 1973 
OA22A 13 thru 14 Sept. 1973 
0A22B 19 thru 20 Sept. 1973 


The testing was conducted in the-11-foot and the 9- by 7-foot tu cc's 
of the ARC Unitary Plan Wind Tunnels. The 1AI4A/B tests were “or the ‘aves 
configurations at Mach numbers from 0.6 thru 2.2. The OA22A/8 tests were Try 
the orbiter alone configurations at Mach numbers from 0.6 thru 2.2. The ef- 
fects of control surface deflections were also investiyated in tests OA22A/R. 
This report for test IA14B consists of two volumes. The first volume 
contains all force data and the plotted pressure data. The second volume 


contains the tabulated pressure data. 


Volume No. Contents Page 
1 IA14B force data 
IA14B plotted pressure data 
2 IA14B tabulated pressure data 
ta Orbiter fuselage (B) 1-84 
b) Orbiter base (C) 85-108 
(c) OMS nozzle (E) 109-136 
ic Body fiap (F) 137-160 
e) OMS pod outside (M) 161-184 
if Lower wing surface (L) 185-288 
(g) Upper wing surface (U) 289-392 
in Left vertical tail surface (V) 393-420 
i) Right vertical tail surface (R) 429-464 
Hi SRM booster (S) 465-528 
k) E€xternal tank (T) 529-596 
(1) SRM nozzle (X) 597-608 
(m) External tank base & SRM booster base (Y) 609 -632 
(n) Orbiter attach points (1) 633-700 
(o) External tank attach points (2) 701-730 
(p) External tank base rake (3) 131-738 
$2 
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P Ls Bil, 
OLMPOL 


CF 


MACH 


@( NSM ) 
w( PSF ) 


RN/L 


BREF 


NOMENCLATURE 
General 


DEFINITION 

speed of sound; m/sec, ft/sec 
pressure coeftiictonts (Pp, - Pe)/a 
Moch number; V/n 

pressure; N/m-, psf 


dynamic pressure; 1/eev", N/m’, psf 


unit Reynolds number; per m, per ft 
velocity; m/sec, ft/sec 

angle of attack, degrees 

ongle of sideslip, degrees 

snele of yaw, degrees 

ungle of roll, degrees 

mass density; ke/m3, slugs/ft3 


Reference & C.G. Definitions 


base srea; m', ft« 
reference span; m, ft 
center otf gravity 


reference length or wing mean 
sepodynumic chord; m, ft 


wing 3res or reference creas m , ft 


moment reference point 
moment reference point on X exis 
moment reference point on Y sxir 


moment reforence point om o axis 


Lit gie 
Joes] 
 tatie conditions 
tatil conditions 
free ctrenm 


a Pe tas 


NOMENCLATURE (Continued) 


Body-Axis System 
PLOT 
SYMBOL SYMBOL DEFINITION 
Ony CN normel-force coefficient: popme 1 Forse 
g 
Ca CA axial-force coefficient; axes forse 
| 
Cy CY side-force coefficient; sane Fores 
q 
CA CAB base-force coefficient; ease Force 
q 
“Ap(Pp - Poo)/aS 
Che CAF forebody axial force coefficient, Ca - Ca, 
Cn CIM pitching-moment coefficient; ——— 
aSLREF 

Ch CYN yawing-moment coefficient; veving momen’: 

q 
Cf CBL rolling-moment coefficient; mossing moment 

q 

Stability-Axis System 
G, CL lift coefficient; = 
Cp CD drag coefficient; drag 
as 
CD. CDB base-drag coefficient: Seeger 
“Dp CDF forebody drag coefficient; Cp - Cp, 
Cy CY side-force coefficient; site oEse 
On CLM pitching-moment coefficient; pitching moment 
aShrer 

Cy CLN yswing-moment coefficient; een Pome 

q 
cy CSL rolling-moment coefficient; nee momene moment 
L/D L/D lift-to-drag ratio; Cy/Cp 


ET 
IV 


beer 


CAB 


CAF 


LREF 


ELEVON 


BOF LAP 


RUDDER 


SPDBRK 


ORBINC 


BETAT 


NOMENCLATURE (Continued) 
Additions to Standard List 


Definition 


model base area, subscript is base. orifice number 
and identifies location 


model base axial-force coefficient 


model static pressure coefficient, subscript jis 
orifice number, [P a PJ/q 


axial-force coefficient, unadjusted 


forebody axial-force coefficient, Cay adjusted for 
base terms 


external tank 


integrated vehicle, consists of orbiter, external 
tank, and two solid rocket motors 


reference léngth, inches 
moment reference center 
orbital maneuvering system 


elevon, surface deflecton angle, positive deflection 
trailing edge down, degrees 


orbiter body flap deflection angle, positive de- 
flection angle is trailing edge down, degrees 


rudder, surface deflection angle, positive deflection 
trailing edge to the.left degrees 


speed brake deflection angle, split rudder deflection 
angle, left split rudder trailing edge left arid right 
split rudder trailing edge right, bcp * (Sor + 8pp)/2. 
positive deflection, degrees 


incidence angle between the orbiter and external 
tank, 1, = a9 - af, degrees 


angle of sideslip of external tank 


1] 











x/he 
x/Ly 
W/L 
x/E Nw 
X/L wp 


x/c 


ALPHAT 
LB 

LT 

LS 

LNM 


LNP 


BW 
BY 


CW 
CV 


X/LB 
X/LT 
X/LS 
X/LNM. 
X/LNP 


X/CW 


NOMENCLATURE (Continued) 


Paglie of attack of external tank 
length of orbiter body, in 
length of external tank, in 


length of SRM booster, in 


length of OMS nozzle, positive direction forwar: 
of exit plane, in 


length of MPS nozzle, positive direction forward 
of exit plane, in 


wing semi-span, in 


vertical tail span, in 


distance from comporient.nose, in 
lateral distarice from centerline, in 


vertical distance measured from W.L. 500 (vertical 
tail reference root chord), in 


local wing chord, in 

local vertical tail chord, in 

longitudinal position/orbiter body length 
longitudinal position/external tank length 
longitudinal position/booster length 
longitudinal position/OMS nozzle length 
longitudinal p’ Ition/MPS nozzle length 


local chordwise position/ltocal wing chord’ length 


l2 


x/c, 


Bo 
“0 


X/CV 


Y/BW 
Z/BV 
XCP/L 


BETAO 
ALPHAO 


NOMENCLATURE (Concluded) 
local chordwise position/local vertical tail 
chord length 
local spanwise position/wing semi-span 


iocal spanwisé position/vertical tail span 


center of pressure distance from MRC, expressed as 
a fraction of body length 


angle of sideslip of orbiter’ 


angle of attack of orbiter 
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CONFIGURATIONS INVESTIGATED 


The 0.030-scale Aero Loads Model, 47-07S, was configured after the 
Shuttle Vehicle MCR 0200 Baseline R1, as defined in drawing number VL72- 
000088B. The orbiter was a combination of the VL70-000140A orbiter and 
a VL70-000140B wing and midbody.,.from which the 140A/B designation was 
derived. The basic launch configuration, designated 0; Ty2 512 Nos; 
consisted of the orbiter, an external tank with simulated fuel and vent 


lines, and two solid rocket boosters. 


Two launch configurations were tested. Both were mounted on a dual 
balance and sting arrangement illustrated in figure 2c. One was the 
basic configuration mounted on a dual balance and sting arrangement il- 
lustrated in figure 2a. The second configuration contained simulated 
attach hardware designated AT1}, which was attached to the orbiter but 
not to the external tank, illustrated in figures 2b and 2d, The SRB-to-ET 
attach hardware was simulated at the forward attach location but not at 
the aft attach location. Model and component general arrangements are 


shown in figures 2d through 2n. 


Component Descript.on 

0} 140A/B orbiter, less tite main propulsion 
system nozzles 

12 324-inch diameter external tank with ogive 
nose and external fuel and vent lines 

$12 143.3-inch diameter solid rocket boosters 

Nos Nozzles for S}2 boosters 

AT} Orbiter-to-ET attach hardware, fixed to 


orbiter only 
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LV 0) Tie Sy2 Nog 


L VAP 0) Tyo Sy2 Nos ATH 


The orbiter, 0,, consisted of the following compoents: 


Bog &g Fg Mz Nog Vg Re Way6 Eng: 


Bo Double delta wing fuselage, 140A/B 
Cg Canopy, 140A 

Fe Body flap, 140A 

M OMS pods, 140A 

Nog OMS nozzles, 140A 

Vp Vertical tail,_l40A_ 

Re Rudder, 140A 

Wii6 Double delta wing, 1408 

Eng Etevons, 140B 


Parametric investigations were limited to angles of attack and side- 


slip with all orbiter control surfaces at 0° deflection. 


s Ae 
: “ j= 
= te tet oe ce —_ 


INSTRUMENTATION DESCRIPTION 


The left side of the orbiter and the external tank, and the left harid 
SRB were extensively instrumented with pressure orifices for neasurement of 
surface static pressure distributions. Additionally, there were clusters 
of orifices around inter-component attach structure locations on the right 
hand side of the orbiter aid external tank. The orbiter contained 471 
operational orifices, of which 83 were clustered around attaclhr structure. 
The external tank contained 270 operational orifices, of which 127 weve 
clustered around attach structure. The SRB contained 124 operational 
orifices. A two-tube total pressure rake was installed in the opening between 
the orbiter and external tank. Tables and sketches defining orifice locations 
are included in this report. All model pressures were measured by model 
mounted Scanivalve, Inc., S-type scanivalve modules - twelve--in the orbiter, 
seven in the external tank, and five in the SRB. 

Force instrumentation consisted of a six-component internal force 
balance in both the orbiter and external tank for the LV and LVAP configura- 


tions. 
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TEST FACILITY DESCRIPTION 


The tests were conducted in the Ames 9- by 7-Foot Supersonic Wind 
Tunnel. This tunnel is a variable density, continuous flow typé with an 
adjustable nozzle to permit supersonic testing over a Mach number range 
continuously variable from 1.5 to 2.5. The nozzle is of the asymmetric, 
sliding-block type in which the variation of the test séction Mach number 


is achieved by translating, in the streamwise direction, the fixed-contour 


block that forms the floor of the nozzle. 





DATA REDUCTION 


Data were reducéd to coefficient form about body axes using the 


following reference constants: 


Sper * 2.42) ft? reference area for force and moment coefficients 
Pree = 38.709 in reference —— for moment coefficients 
A, = 0.07670 Ft? Orbiter sting cavity 
A, = 0.21340 ft* Orbiter heat shield base 
2 


Az = 0.08560 ft Orbiter OMS base (2) 


Ay = (see table below)Orbiter speed brake base 


> 
is 


go} 7 0.07266 ft© Tank sting cavity 


> 
"1 


go = 0.44264 ft? Tank base 


Aga) = 0.19600 ft® SRM nozzle base (2) 


Agoo = 0.16590 ft* SRM skirt base (2) 

dep = Q deg A, = 0 Ft? 

SB 14.92 + 0.02327 
24.92 0.03866 
34.92 0.05370 
54.92 0.08252 
84.92 0.12083 


Xupp = Q tn 


0 in 


Ymrp 
Zupp = 9-999 in 
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The incidénce angle between the orbiter and the external tank is 
equal to zero for angle of attack and angle of sideslip. Therefore, the 
angie of attack, ALPHA, used in the 1o0rce plots is equal to ALPHAQ. Also 
the angle of sideslip, BETA, used in the force plots is equal to BETAO. 

The force and moment data recorded-by the orbiter and external tank 
balances for configurations LV and LVAP are identified as RB3QXX and 
RB3IXX datasets, respectively. 

The pressure data were recorded for each component. The fourth char- 
acter in each dataset identifier (i.e., RB3BXX, 8 for fuselage) represents 
the individual component. The following list indicates the symbol for 


each component. 


SYMBOL COMPONENT 
B Orbiter fuselage 
Orbiter base 
OMS nozzle 
Body flap 
OMS pod outside 
Lower wing surface 
Upper wing surface 
Right vertical tail surface 
Left vertical tail surface 


SRM booster 


4 wn < wmBaereszskenmnemina 


External tank 
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SYMBOL COMPONENT 
X SRM nozzle 
Y External tank base & SRM booster base 
1 Orbiter attach points 
2 External tank attach points 
3 External tank base rake 
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DATA SET/RUN NUMBER COLLATION SUMMARY 
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TABLE III . - MODEL DIMENSIONAL DATA 
MODEL COMPONENT: ATTACH STRUCTURE - ATi 1 


GENERAL DESCRIPTION: Attach structure, same as AT), except the forward 


attach struts are rotated to the ve -g and the structure extend 

from the orbiter but is not attached to the tank. 
MODEL SCALE: 0.030 

DIMENSIONS: FULL SCALE MODEL SCALE 


FORWARD ATTACH 
Orbiter to Tank 
Location - In. 


X 382 .000 11.460 
Xn 1133.000 33.990 
Clearance, tank to strut - In. 16.667 9.500 
DRAG LINK ATTACH 
Orbiter to Tank , 
Clearance, tank to strut - In. 8.333 0.2 
AFT ATTACH 
Orbiter to Tank 
Clearance, Tank to strut - Ih. 8.333 0.250 


Crossover Rod 
Clearance, tank to strut - In. 8. 333 0.250 








TABLE Ill. - Continued. 


MODEL COMPONENT; BODY - Bog 


SE LE a EEL TE PI IP I TY I OT TT 8 SDP I FP TS NE ISA EA a ST OPS ray 


GENERAL DESCRIPTION: Orbiter Fuselage Confieurstion 140 A/B 


> 


NOTE: Boe identical to Boy except wnicerside of fusclape refaired to 
accept W116° 


Model Scale = .030 


























VL70-000193 
DRAWING NUMBER: VL70-0001sCA_ 
DIMENSIONS : FULL-SCALE MODEL SCALE 
Length (Body Fwd Sta X, = 238) - in. 1293.3 38.799 
Max. Width (at X, = 1520) - in. 262.0 7.860 
Max. Depth (at X, = 1464) - in. 250.0 7.500 
Fineness Ratio 0.26357 0.26357 
Area - ft? | : | 
Max. Cross-Sectional 340.88462 0.30679 
Planform 
Wetted 
Base . : 
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TABLE III. - Continued. 

ye | CANOPY - ¢ ) 
MODEL COMPONENT: 9 ° : 
‘. 

GENERAL DESCRIPTION: Confieuration 3A 
, ; ° of 
Model Scale = -936 | 

L70-000140.4 

DRAWING NUMBER | _yi7o-000"223 
DIMENSION: | FULL SCALE § MODEL SCALE | 
Length (X,=434.643 to 670) 235.357 7.06071 
Mox Width (3 X=523.227) 152.412 4.57236 | 
Mox Depth (3 X57465.0) 25.000 0.75000 : 
; Fineriess Ratio . - : 
Arce 2 

oa Max Crost-Sectional 7 
Plonform 
Wetted : 
) | 
29 
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TABLE III. - Continued. 


MODEL COMPONENT;  ELEVON - Eng 


GENERAL DESCRIPTION:  Confivsraticn 4 


NOTES: VL70-000400 dstca for (1) ef (2) sides. Identical to Eas except 


airfoil thickness 





Model Scelte = .830 


" ¥L70--057 200 


DRAWING RUMASER: VL70-002242 8 





DIMENSIONS: FULL-SCALE 
Area | 223.5814 
Span (equivalent) 368.34 
Inb'd equivalent chord 119.423 
Outb'd equivalent chord 55.1922 
Ratio movable surface chord/ | 
total surface chord 
At Inb'd equiv. chord 0. 2096 
At Outb'd equiv. chord , 0.4004 
Sweep Back Angles, degrees | 
Lo riz heading Edge in —— 
. 5% Tailing Edge . >“, 10.056 
- Hingéline 0.00 
Area Moment (Normal to hinge line) 851.1502 


® 


ORIGINAD PAGH 1S. 
OF POOR QUALITY 
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MODEL SCA_” 


0.20122 
11 -05020 


~3..58869____ 
-L.§8577___ 


0.400! 


>: 0.00 


ame @e 





| -10. 056 


0.00 


“TABLE III. - Continued. 


” MODEL COMPONENT: Body Flap - F 


EE A I EL OE DOT DD LO SE LES TIE ITD 


GENERAL DESCRIPTION: ‘onfituration 4 


EC TT TT a Sa 











Model Scale - -030 


DRAWING NUMBER _VL70-000140B, VL70-000200 

DIMENSION: | FULL SCALE § MODEL SCALE 
Length in. Qh.7 2.541 
Mox Width in. . 262.308 


Mox Depth in. | 23.000 


i 


Fineness Ratio 


|| 

















Areo -..f£t? 
<2 ) Mox Cross-Sectional __ 
; Planform , "+ 1§8.85350 0.14297 
Wetted 
Base 41.89642 0.03771 
J | 
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TABLE JII. - (Continued. 


MODEL COMPONENT: OMS POD - M7 


; 


GENERAL DESCRIPTION: ; Nerfieuretion 3A 


e 


PaO : ered 


Model Scale # .030 


VL70-O001L0a 
DRAWING NUMBER -0M 


* 


FULL SCALE 9 MODEL “7h 


DIMENSION: 
Ee aanennenemeamntl 


. : 9.810 
Length (O:S Fwd Ste X,=1233.0) - IN. 327.000 
Mox Width (@ Xo=l45C.0) - I. 94,.5 2.8350 
Mex Depth (@ X)=1493.0) - IN. 109.000 





| 





Fineness Ratio 
Arec 
Max Cross-Sectional 
Planform 
| Wetted 
Bose 
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TABLE III. - Continued. 
MODEL COMPONENT: BSRM NOZZLES - Nog 
GENERAL DESCRIPTION: Sonfiriretion 3A BSRM Nozeles 
TS SE a eS tee ssrapeagreussvnanapeeapmpensnnnpecaneneemasn 
a ES SEAS SSSA enentp-nepscnanshetunepsiaguecplpiy enamecane 
Model Scale = .030 
VL72-05502 8; 
DRAWING NO. mrp PeCsOOIes 
DIMENSIONS . -FULL-SCALE = MODEL. SCALE 
MACH NO. 
DIAMETER DEX ~ IN (One Nozzle) _l.3 4.2390 
DIAMETER DT ~ IN eho ee 
DIAMETER DIN ~ IN bo a 
LC AREA ~ FT@ (One Nozzle) 
MAX CROSS-SECTIONAL 108.89595 0.09801 
GIMBAL ORIGIN Xo Y, 2 
LEFT NOZZLE ~ IN. F.S. 1625.3 ~243 4,00 
RIGHT NOZZLE ~ IN. FS 1825.3 +243 00 
NULL POSITION - D=C. PITCH YAW 
LEFT NOZZLE +8 +8 
RIGHT NOZZLE +8 +8 
G,.. 
Orley, 
Ge 
# Oto 
: & 
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TABLE III. - Continued. ’ 
MODEL component; "OZ2LES - Nog 


GENERAL DESCRIPTION: TonSiguretion 3A OM" Noznle 
nana 


eee nae 


Model Scale = nto 








A EA ESTES TE ITE PN TT TP I AS DPS TT OO ETE IF Te TIO EE, LITLE LEI TY 


DRAWING NO. | YE70-0001.04 
DIMENSIONS | FULL-SCALF MODFL SCALI. 
MACH NO. 





DIAMETER DEX ~ IN (Cne nczzle) 
DIAMETER DT ~ IN 
DIAMETER DOIN ~. IN 

ON ~ DEGREES 


AREA - Ft (one nozzle) 


Bill 
ml 


MAX CROSS-SECTIONAL 

















GIMBAL ORIGIN Ke Yp os 
IEFT NOZZLE~ IN. 1518.0 ~88.0 492.0 
RIGHT NOZZLE ~ IN. 1518.0 +88.0 492.0 

_ NULL POSITION PITCH YAW . 
LEFT », 2pp (Mull Pitch 15°49!; one 231 +60 ea ee 


f?] q me eS ae 
RICHT NOZZLE (till Pitch 15°49': Yew = +8° Bak ads 
QUTS'D ETD enue | +s \ 


TABLE III. - Continued. 





"Sy, MODEL COMPONENT: RUDDER - Re 
GENERAL DESCRIPTION: 2A, 3 and 3A Confipuration per Rockwell Lines mane 
VL70-000095 | 
Model Scale = .030 
es . BRAWING NUMBER: _VL70-000095 
DIMENSIONS: FULL-SCALE MODEL SCALE 
Area ~ FT2 106,38 C.09874 | 
Span (equivalent) - IN. 1.0 6.0300 
Inb‘'d equivalent chord 92.585 2.74755 
Qutb'd equivalent chord 50,833 1.52499 
i) Ratio movable surface chord/ 
total surface chord 
At Inb'd equiv. chord | ___ 0.400 0.400 
At Outb'd equiv. chord 0.400 0.400 
Sweep Back Angles, degrees 
Leading Edge 31.83 31,.83 . 
Tafling Edge 26.25 26.25 
Hingeline 31,.83 43h. 83 
Area Moment (Normal to hinge line)- Fr? — §26.13 0.01420 
Product. of Area and Mean Chord 





TABLE Il]. - Continued, 


MODEL COMPONENT: BOOSTER SOLID ROCKET MOTOR - 51, | 


GENERAL DESCRIPTION: Confipurmtion 34, Mate for (1) of (2) sides, 


er Rockwell 


EET 


Linea VII7-055: 364 








“Model Scale = .030 
nS eT 

















DRAWING NUMBER _YL7720000344 
DIMENSION; ; | FULL SCALE MODE 
Length (Includes. Nozsle) - IN. 1741.0 52.2300) 
Mox Width (Tank Dia) - IN. 142.3 4.2090 . 
Mox Depth (aft Shroud) - IN. 192.0 5.7600 
. Fineness Ratio 9.06771 _— _$.06772. 
Area, - FT2 
Max Cross-Sectional ___201.06193 918096 
Planform 
Wetted 
Bose | ee ee 
WP of BSRY Centerline (27) - IN. 4,00 12.000 
FS of BSRM Nose (Xp) - IN. ___ 200 __ 6.000 
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TABLE III. - Continued. . 


| , EXTERNAL TANK - 
~ MODEL COMPONENT: WK 115 





GENERAL DESCRIPTION; Exterrel Oxycen Hydrogen Tank 


























NOTS: Teorntierl ta T1l with external fuel lincs added 
Madol Sealey = 930 
VL78-O00031A 
DRAWING NUMBER » a VETE-COODNIA 
DIMENSION: oe - *, FULL SCALE MODEL SCA!E 
Length - IN. (Nose @ Xp = 309) 1865 55.95 
Mox Width (Dia) - IN. 32h 9.72 
Mox Depth | 
: Fineness Ratio | a 5.75617 5.75617 
Area - FT2 . | ; 
~ | Max Cross-Sectioncl * 5§72.555 eS 
be | Planform aes 
Wetted : ; 
Base . 
WP of Tank Centerline (ip) - IN, = ____ 400.0 
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TABLE III. + Continued. 


MODEL COMPONENT; “ERTICAL - Vo 


GENERAL DESCRIPT TOW: onration 3. 


Ks and oe) Pe 


NOTE: Similer to V5 with radius 





wrere vertical meets fuselace. | 


Moiese] Scale = 030 ; 


VL70-QU01LL0n 
DRAWING NUMBER: 


OIMENS ONS: 
TOTAL DATA — 


Area (Theo) Ft” 

. Pilanform 

Span (Theo) In 

Aspect Ratio 

Rate of Taper 

Taper Ratio 

Sweep Back Angles, degrees 
Leading Edge 
Trailing Edge 
a Element Line 


— {T heo) WP 
_ (Theo) WP 


eg Sta. of .25 MAC 
W. P, of Py4-) MAC 
B. L. of .25 MAC 

Airfoil Section 
Leading Wedge Angle Deg 
Trailing Wedge Angie Deg 
‘Leading Edge Radius (!tin) - IN. 

Void Area 

, Blanketed Area 
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VL70-OOO1LLEA 


FULL -SCALE 





413.253 


325.720 
1.675 


5200 
25.947 
11.130 


262.57 
108 470 
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MODEL SCALE 





0.77797 





0.060 
0.01185 
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TABLE III. - Concluded. 


moveL component: WING - Wie 


GENERAL DESCRIPTICI; Configuration 4 





trailing edge of wing. 
Model Scale = +030 
TEST KO. 
DIMENSIONS: 


TOTAL OATA 2 
rea e0, Ft 
. Planform 
Span (Theo In. 
Aspect Ratio 
Rate of Taper 
Taper Ratio 
Dihedral fngle, degrees(at X,=1506.623,Y,= 
Incidence Angle, degrees 105, 252 282.75) 
Aerodynamic Twist, degrees . 
Sweep Back Angles, degrees 
Léading Edge 
Trailing Edge 
_ 0,25 Element Line 
Chords: 
Root Ee B.P.0.0. 
Tip, (Theo) 8.?. 
MAC 


Fus. Sta. of .25 MAC 
WLP. of .25 MAC | 
B.L. of 029 MAC eer 


EXPOSED DATA 2°. 
ea ( [neo Ft 
. Span, (Theo) In. 8P108 
Aspect Ratio . 
Taper Ratio 
Chords 


‘Tip 1.00 b 
Zz 


«MAC 
Fus. Sta. of .25 MAC 
WeP. of .25 MAC 
*-¢ B.L. of 025 MAC 
Airfoil Section (Rockwell Mod MASA) 
3 XXXX64 


Root b = 0.425 
‘Tip bh» 1.00 
Z 


Data for (1) of (2) Sides 
Leading Edce Cuff 2 
Planform Area = Ft -_ 
Leading Edce Intersects Fus 4, L. @ Sta 
Leading Edge Intersects Wing 0 Sta 


, be | ie 39 
*  gpiGiNAL PAGES + 
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* DWG. NO. VE 


2690.00 
936.6816 
—21265__. 





‘ NOTE: Identical to W),4 except airfoil thickness. Dihcdral angle is clong 


70-0001 40B 
70-00 


» FULL-SCALE 


MODEL SCALE 
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